INTRODUCTION
The occurrence of interstratified kaolinite/smectites (K/S) in nature was first reported by Sudo and Hayashi (1956) ; such minerals were subsequently confirmed by Altschuler et al. (1963) . These minerals have since been Prs is probability that a smectite layer succeeds a kaolinite layer given that the first layer is a kaolinite layer. PsK is similarly defined.
cation curves for mica/smectite and chlorite/smectite interstratifications that are useful for the rapid quantification of layer sequences in many interstratified minerals. In the present investigation, X-ray diffraction quantification curves were constructed for K/S interstratifications. These curves can be used to determine the probabilities of occurrence of two component layers and their junction probabilities in R=0 and R= 1 structures. The equation of Kakinoki and Komura (1965) was used. The identification plots were prepared in the same way as those prepared for Tomita and Takahashi (1985) for interstratified mica/smectite and chlorite/smectite.
PREPARATION OF IDENTIFICATION PLOTS
X-ray powder diffraction profiles of interstratified structures were calculated using the equation of Kakinoki and Komura (1965) . The integrated intensity and the intensity maximum position were calculated by an electronic computer, using a slightly modified program from Takahashi (1982) . Although uncertainties exist in the Lorentz factor at very low values of 20 (Reynolds, 1983) , the Lorentz-polarization factor for the oriented samples was applied for the calculation. A value of N = 20 was chosen to obtain stable calculated peaks and to diminish ghost peaks which are common in the low 20 region ifa small N is used (Sato, Prs is probability that a smectite layer succeeds a kaolinite layer given that the first layer is a kaolinite layer. PsK is similarly defined.
1973). The calculation was based on the model shown in Figure 1 ; the Sato and Kizaki (1972) model was used which employs a smectite component expanded with ethylene glycol. Similar results were obtained when XRD patterns were calculated using the model of Reynolds (1980) . A value of 17/~ for an ethylene glycol-smectite layer was used. The 16.6-17.2-• range found in natural smectites (Srodofi, 1980) was not taken into account in order to simplify the calculations. Diffraction intensities were calculated for many combinations of probabilities and transition probabilities for kaolinite and glycolated Smectite layers. Equal d-value line diagrams from 34.0 to 17.1, 8.50 to 7.2, 6.13 to 5.68, and 3.540 to 3'.401 ~ were constructed from the calculated data and are shown in Figures 2,   3 , 4, and 5, respectively. In these illustrations, Pros is the probability of a smectite layer following a kaolinite layer, assuming that the first layer is a kaolinite layer. PsK is the probability that a kaolinite layer succeeds a smectite layer, assuming that the first layer is a smectite layer.
APPLICATION OF IDENTIFICATION PLOTS TO NATURAL MINERALS
Many occurrences of K/S have been described, but precise d-values for these minerals after treatment with ethylene glycol have generally not been reported. As examples of the practical application of this method, a specimen investigated by Akai (1974, sample T183) Pr.s is probability that a smectite layer succeeds a kaolinite layer given that the first layer is a kaolinite layer. PsK is similarly defined.
and the Becal sample studied by Schultz et al. (1971) were examined. For a two-component interstratification of layers K and S, assuming PK to be the frequency of occurrence of K, Ps is that of S, and PK + Ps = 1; if PKs is the probability that S succeeds K, given that the first layer is K, Pr.~, Pss, and PsK are similarly defined, thus:
Pr.x + PKS = 1, PSK + Pss = 1, PKPr.K + PsPsK = PK, PKPr.s + PsPss = Ps, PsPsK = PKPr.s, and PK/Ps = PsK/PKs.
Sample T183 showed XRD reflections at 17.7 and 7.4 ~. The 17.7-~ contour in Figure 2 was traced along a 17.7-/~ line, and the tracing paper was placed on the diagram shown in Figure 3 Pr.s is probability that a smectite layer succeeds a kaolinite layer given that the first layer is a kaolinite layer. PsK is similarly defined. the probability that a smectite layer succeeds a kaolinite layer, assuming that the first layer is a kaolinite layer. Pr.x, PsK, and Pss are similarly defined. The Becal sample showed XRD reflections at 20.0 and 7.9 /k. In the same way as described for sample T183, PKS and PsK values of 0.44 and 0.435 were obtained at the intersection of the 20.0-and 7.9-/~ lines shown in Figure 6 at The XRD patterns of the samples Becal and T183 and their calculated XRD patterns are shown in Figure  7 . Differences in intensities are due to the differences of chemical compositions and orientations of samples.
For samples not showing high d-spacings (i.e., 17 A), interstratified structures can be determined by using the proper two diagrams among the remaining three diagrams.
Distinguishing K/S from halloysite(7/~) and illite/ smectite is often necessary. The best test for K/S vs. halloysite(7/~) is the 002 reflection of halloysite(7A) (3.56 A) moving toward lower angles in halloysite and higher in K/S. At the other end of the series of clays consisting of nearly pure smectite, infrared spectroscopy is a very sensitive technique for detecting even small amount of kaolinite layers (Jan Srodofi, Institute of Geological Sciences, Polish Academy of Sciences, 31002 Krakow, Poland, personal communication, 1986) . In illite/smectite samples, a reflection near 5 A P~ is probability that a glycolmed smectite layer succeeds a kaolinite layer given that the first layer is a kaolinite layer. PsK is similarly defined.
is characteristic, whereas in K/S samples, a reflection near 5.65-6.13 ~ is characteristic.
DISCUSSION
The layer sequences of interstratified K/S were determined easily using the diagrams presented in this study. These diagrams are useful for the rapid quan- tification of layer sequences of such interstratifications. If an XRD pattern is similar to that of kaolinite and if the reflection at about 7 ~ shows larger d-values than that of halloysite(7~) and expands by treatment with ethylene glycol, the specimen can be identified as an interstratified kaolinite/smectite. But if an XRD pattern is similar to that of smectite and contains a reflection between 14 and 16/k which moves to 17-18 after treatment with ethylene glycol, such a sample will often be identified as smectite, although it may be kaolinite/smectite with few kaolinite layers. Discrete kaolinite in the sample will affect the position of neighboring kaolinite/smectite peak. If an interstratified kaolinite/smectite shows a d-value larger than 17/~ after treatment with ethylene glycol, Figure 2 should be used as one of diagrams for the quantification because the movement of peak position with composition for K/S is large in the low-angle range. If it is impossible to quantify the interstratification of the interstratified mineral by using any combination of two diagrams among the four presented, the sample must contain three or more kinds of layers, or R> 1. Diagrams for such samples are in preparation.
A value of 17 A was used for the ethylene glycolsmectite layer as was used by previous workers, although Srodofi (1980) reported a range of 16.6-17.2 for natural smectites. Some error (2-3%) may be expected because of this simplification as mentioned by Srodofi (1980) .
